TC6817
The trapped particle contribution to the macroscopic plasma stability is included in the kinetic energy principle ( Positive-definite (stabilizing)
TC6818
The "slow" trapped-particle orbit-drift motion was not included in the early formulations of the KEP
Precession or magneticdrift frequency
Precession motion of the trapped-particle banana orbits
Van Dam, Rosenbluth, and Lee 3 (1982) generalized the energy principle to include the precession motion of trapped particles
• The Rosenbluth-Rostoker (and Kruskal-Oberman) KEP was equivalent to requiring that both the trapped-particle magnetic moment and longitudinal action are conserved.
• Van Dam, Rosenbluth, and Lee 3 recognized that if the mode frequency ω << ω D , then the "magnetic flux passing through the precessional drift orbit is adiabatically conserved."
• The condition ω << ω D was easily satisfied for energetic particle species, such as in the microwave-heated poloidal ring of 100 to 500 keV electrons in the Elmo Bumpy Torus. • This form of the KEP had extremely important applications in Tokamak physics.
TC6821
The low-frequency KEP has improved our understanding of Tokamak physics; fishbones, sawtooth suppression by fast ions, and many resonant interactions with MHD modes 
TC6822
The low-frequency energy principle can also be applied to wall modes • Ω rot ~ ω *i ⇐ quasi-stationary plasma
• For large rotation frequencies (Ω rot >> ω *i ), the resonance with the trapped-particle bounce motion becomes important. 4,5
(Not included here)
• In the presence of sufficient dissipation, the wall mode can be suppressed by fast rotation. 6-9 (Not included here)
TC6826
Ions can resonate in the absence of plasma rotation Mode-particle resonance: Doppler-shifted frequency = magnetic-drift frequency
Zero-frequency approximation
Ion-force balance equation
Ions can resonate in the absence of plasma rotation
The strongest resonance comes from suprathermal particles (Ω rot = 0 case) 
TC6831
Large-aspect-ratio ordering underestimates the size of ion-kinetic terms • The low-frequency energy principle is applied to wall modes.
• When all the kinetic species (alphas, ions, and electrons) are included, the RWM growth is strongly reduced or fully suppressed in the low-rotation regime for ITER-like plasmas.
